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ABSTRACT
The objective was to assess the prevalence of and factors associated with dental anxiety (DA) in
medical and dental students in North-West Russia. This cross-sectional study included 422
medical and 285 dental undergraduate Russian students aged 18–25 years from the Northern
State Medical University in Arkhangelsk. Corah’s Dental Anxiety Scale (DAS) was applied to
measure DA. Information on socio-demographic and socioeconomic factors, oral health beha-
viour and general and oral health was obtained from a structured, self-administered question-
naire. A clinical examination was performed to assess caries experience, Simplified Oral Hygiene
Index, and Gingival Index. DAS score ≥13 was found in 13.7% and 2.2% of medical and dental
students, respectively. Female sex (incidence rate ratio [IRR] = 1.11, p = 0.013), lower education of
mother (IRR = 1.13, p = 0.001), and poor self-assessed oral health (IRR = 1.15, p < 0.001) were
associated with DA in medical students. Corresponding factors in dental students were female
sex (IRR = 1.16, p = 0.001), irregular dental visits (IRR = 1.19, p = 0.001), infrequent tooth-brushing
(IRR = 1.17, p = 0.007), pain in mouth (IRR = 1.09, p = 0.031) and number of missing teeth
(IRR = 1.13, p = 0.007). The prevalence of high DA was lower in dental students than in medical
students. DA was associated with sex, mother’s education, poor oral health behaviour and self-
assessed and clinically assessed oral health.
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Oral health is an integral part of general well-being and
a significant public health issue. Despite increased
awareness among dentists and patients of preventive
approach to oral diseases, and innovations in dental
equipment and pain reduction, dental anxiety (DA)
remains an important problem in clinical dentistry [1].
DA is described as a state of excessive and unreason-
able apprehension that “something dreadful is going to
happen in relation to dental treatment, and it is
coupled with a sense of losing control” [2]. Dental fear
is related to DA and is described as a normal unpleasant
emotional reaction to perceived threat or danger in a
dental situation [1]. The concepts of dental fear and DA
are frequently used interchangeably in dental studies,
implying “strong negative feelings associated with den-
tal treatment” [1,2]. Several psychometric tests have
been developed to differentiate people with and with-
out DA. Along with single-item questions, Corah’s
Dental Anxiety Scale (DAS) [3], the Modified Dental
Anxiety Scale (MDAS) [4], and Kleinknecht’s Dental
Fear Survey [5] are the most commonly used tools in
epidemiological studies to measure DA in adults [6,7],
although none of the existing instruments are regarded
as a gold standard [6]. The prevalence of high DA varies
from 2% to 30% worldwide depending on the study
population, the methods applied, and the cut-off scores
used [1,8]. There is strong evidence that DA is asso-
ciated with dental attendance; it has been reported that
individuals with higher DA tend to visit the dentist
irregularly [9,10], which in turn may lead to a deteriora-
tion in oral health. Studies have demonstrated that DA
is associated with poor self-reported [8,9] and clinically
assigned [11,12] oral health, more decayed and missing
teeth [10,11], fewer filled teeth [10,12] and worse peri-
odontal health [13]. In addition, DA has been related to
poor self-reported general health [8], psychological dis-
orders [14], particular temperamental or psychological
traits [7] and lower education [8,12].
Several reports showed that younger individuals are
more likely to experience DA than middle-aged and
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elderly adults [10,12]. Many studies have focused on DA in
young university students [15–26]. Lower DA has been
found in dental than in non-dental students [15–17], and
further reductions were shown among dental students
during their dental training [17,18]. Reported predictors
for DA have included self-reported need for dental treat-
ment, tobacco use, abnormal attitudes towards food,
insufficient oral hygiene, less frequent dental visits and
the anticipation of pain [19,24,25]. No relationships
between DA and clinically assigned oral health have
been studied in young university students, but some
studies on other factors showed that female students
had higher DA than male students [16,19–22], whereas
other studies found no sex differences [15,23,24].
Epidemiological studies have shown considerably
poorer oral health among populations living in Russian
circumpolar areas than in other Russian areas [27].
Nevertheless, we found only one study on DA in Russia,
which was conducted in St. Petersburg in 1992, more than
20 years ago [28]. The study included 288 urban school-
children aged 13 to 18 years and yielded a 12.6% preva-
lence of highDA. Sex, treatment and toothache experience,
dental fear in the family and fear at first dental visit were
associatedwith highDA. At present, there is no information
available on the prevalence of DA and the association
between DA and oral health behaviour, general health
and oral health status in young adults living in the northern
parts of Russia.
The aims of this study are to assess the prevalence of
DA and to explore the association between DA and
socio-demographic and socioeconomic factors, oral
health behaviour and general and oral health in medi-
cal and dental students attending the Northern State
Medical University (NSMU) in Arkhangelsk, North-West
Russia.
Material and methods
Study setting and population
During the 2015–2016 academic year, approximately
3900 students, mainly from the European North-West of
Russia (the regions of Arkhangelsk, Vologda and
Murmansk; the Komi and Karelia Republics; and the
Nenets Autonomous Okrug), attended the NSMU. In this
cross-sectional study, we invited full-time undergraduate
students from two faculties: 1) medical (n = 1482), which
included students from the departments of general med-
icine and paediatric medicine; and 2) dental (n = 524).
Combined, these faculties make up ~51.4% of the total
number of students at the NSMU. For convenience, stu-
dents from other non-medical faculties and smaller med-
ical faculties and departments (medical biochemistry,
medical prophylaxis, pharmacy) were not considered.
Students from the international faculty of general practi-
tionerswere also not invited, as we focused on students of
Russian nationality only.
Sampling
We applied a two-stage sampling technique for enrol-
ment. In Stage 1 (recruitment + questionnaire 1 [Q1]),
medical and dental students from each year of educa-
tion (6 years for medical students; 5 years for dental
students) were informed about the study and invited to
participate at the end of a randomly selected scheduled
classroom lecture. Altogether, 1579 students (1142
medical and 437 dental students) attended the lectures,
of whom 1385 (965 medical and 420 dental students)
agreed to participate, signed the informed consent and
completed the self-administered, anonymous Q1 in
Russian.
In Stage 2 (questionnaire 2 [Q2] + dental examina-
tion), all dental students (n = 420) and a stratified,
random sample of medical students (n = 823) were
invited by phone, using the contact mobile numbers
collected in Stage 1. If a student did not answer at the
first call, one additional call was placed on a different
day. Students who agreed to participate completed a
second, self-administered, anonymous Q2 and under-
went a dental examination (total n = 807). The exclu-
sion criteria were: age under 18 or over 25 years, non-
Russian nationality, presence of fixed orthodontics
bands and pregnancy. The response rate was 57.6%
(range: 41.5–69.1% within different years of education)
and 79.3% (range: 70.3–85.4%) in medical and dental
students, respectively. Only students with no missing
data (n = 707) were included in statistical analysis. The
sampling has been described previously in detail [29].
Instruments
Q1 gathered information on socio-demographic factors,
socioeconomic factors and oral health behaviours. Age
group (18–20/21–25 years), sex, faculty (medical/dental)
and place of childhood residence (urban/rural) were con-
sidered as socio-demographic variables. Whether the stu-
dents were eligible for free education (yes/no), which is
generally representative of students with higher grades
on their entrance exams, was used as a socioeconomic
variable. A university applicant who has failed in competi-
tion to be admitted at the NSMU can still study there, but
they have to pay tuition each year. Students reporting
dental visits at least once every 6 months or once a year
were categorised as having regular dental visits, and
those who said they visited the dentist occasionally or
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had no visits in the last 3 years were categorised as having
irregular dental visits. Frequency of tooth-brushing was
categorised as less than twice a day (consisting of the
responses: never, less than once a week, once every few
days and once a day) and twice a day or more. The
variable “skipping tooth-brushing” was categorised as no
when students reported skipping tooth-brushing never or
almost never, and as yes when skipping tooth-brushing
was reported sometimes during a week, every day or
almost every day. The variable “toothpaste” was split
into two categories: with fluoride and without fluoride/
difficult to answer. The students were also asked about
their oral health. Students who rated their oral health as
excellent, very good or good were categorised as having
good self-reported oral health, and those who rated their
oral health as fair or poor were categorised as having poor
self-reported oral health. The variables “experienced pain
in mouth” and “experienced gum bleeding during tooth-
brushing” were also dichotomised into no when students
responded never or rarely, and yes when students
responded sometimes, often or always.
In Q2, students were asked three global questions
about their health: “Overall, how would you rate your
general health/your psychological health/your ability to
cope with different aspects of life?” Responses were given
on a 5-point scale: (1) excellent, (2) very good, (3) good, (4)
fair and (5) poor. For analysis, each variable was dichot-
omised as “good” (1–3) and “poor” (4,5). Information was
also gathered about mother’s education and subjective
socioeconomic status (SES). Mother’s education was split
into lower than university (high school: 9–11 years of
school; specialised secondary: professional medical or
pedagogical college, technicum) and university. The
respondents rated the SES of their family in accordance
with socioeconomic indicators (education, occupation,
income) using the 10-step MacArthur Scale of Subjective
Social Status, for which 10 indicates “best off” and 1
indicates “worst off” [30]. The median SES (6.0) was used
as the cut-off to dichotomise this variable into “low SES”
(1–5) and “high SES” (6–10). The questions on regularity of
dental visits; self-reported oral and general health char-
acteristics; and mother’s education included the response
option “difficult to answer”. When that response was
chosen in either questionnaire (Q1: n = 48, Q2: n = 11),
this data was considered missing and the participants
were excluded from the analysis.
Validity and reliability of dental anxiety scale
inventory
In Q2, the four-item Corah’s DAS was used to assess DA [3].
The English version of DAS was translated/back-translated
into Russian/English by two bilingual individuals
independently, and the conceptual and functional equiva-
lence of the instrument was verified by colleagues at the
NSMU. Before the study began, the questionnaire was
pilot-tested on 12 students aged 18 to 25 years who did
not participate in the study, after which only minor
changes were required. Students answered each item on
a 5-level scale, and the total DAS score was calculated as
the sum of the four items and ranged from 4 to 20. A DAS
score of 13 or more was considered a high DA [31].
That fact that only three of the 807 respondents who
answered the DAS questions omitted one item adds sup-
port to the face validity. Students who confirmed DA as
their reason for not getting a dentist appointment had
significantly higher DAS scores, compared to students
who reported “other” reasons for not going to a dentist
(12.5 vs. 8.5, p < 0.001), which provided evidence of
criterion validity. Good reliability of the DAS in terms of
the inter-item correlation coefficient (Cronbach’s
alpha = 0.85) was determined. If a single item was
removed, the Cronbach’s alpha value decreased com-
pared to its original undeleted value. The average of the
inter-item correlation among the DAS items was 0.59
(range: 0.47–0.72), with no negative correlations. The cor-
rected item-total correlations ranged from 0.63 to 0.78,
and all values were above the minimum recommended
level of 0.20 for including an item into a scale [32].
Clinical dental examination
A clinical dental examination without radiographs was
performed at the Dental Clinic of the NSMU from
February to May 2016. One researcher (SND) executed
all clinical examinations in accordance with World Health
Organization (WHO) recommendations [33], and an assis-
tant filled in the details on the clinical sheet. All perma-
nent teeth, excluding third molars, were taken into
account during the clinical examination. Dental caries
experience was measured by the DMFT index, which is
the sum of decayed teeth (DT), missing teeth due to caries
(MT) and filled teeth (FT). The Simplified Oral Hygiene
Index (OHI-S) proposed by Green & Vermillion (1964)
was used to assess oral hygiene [34]. The total score of
this index was calculated as the sum of the average
individual debris and calculus scores. For the assessment
of the qualitative changes in the gingival soft tissue, we
employed the Gingival Index (GI) of Loe & Silness [35]. Six
index teeth (44/32/36/24/12/16) and four areas for each
tooth (mesial, distal, buccal and lingual) were considered
to calculate GI.
Before the study start, the researcher was calibrated
at the Dental Clinic of UiT The Arctic University of
Norway, Tromsø, Norway, according to WHO standards
[33]. In June 2016, 54 students were selected randomly
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for clinical re-examination. Intraclass correlation coeffi-
cients for DMFT and GI were 0.989 (95% confidence
interval [CI]: 0.981–0.993) and 0.828 (95% CI: 0.721–
0.896), respectively.
Statistical analysis
Given the skewed distribution of the DAS score, the
Mann-Whitney U test was used for two independent
groups of studied variables. Simple Poisson regression
was carried out to assess crude associations between
DAS scores (dependent count variable) and scores from
clinical dental examinations. Given the non-significant
test for alpha, negative binomial regression did not fit
our data better than Poisson regression.
Multivariable Poisson regression with robust esti-
mates was used, with the DAS score as the dependent
variable. Only independent variables with p-values less
than 0.2 in univariable analysis were included in the
multivariable model. Backward stepwise selection was
used to find significant independent variables asso-
ciated with the DAS score. Significance levels for
removal and addition to the final model were chosen
as 0.2 and 0.1, respectively. Given the significant inter-
actions between “faculty” and “mother’s education” and
“faculty” and “regularity of dental visits”, analyses were
performed for medical and dental students separately.
Descriptive statistics and univariable analyses were
performed with IBM SPSS Statistics for Macintosh ver-
sion 23.0 (Armonk, NY: IBM Corp.). Poisson regression
was done with STATA version 14.0 (StataCorp, College
Station, Texas, USA). The level of significance for testing
all statistical hypotheses was set at p = 0.05.
Ethical considerations
The study was approved by the Regional Ethical
Committee of Norway (2015/1788/REK nord) and the
Ethical Committee of the NSMU, Russia (№ 05/10–15
from 19.10.2015).
Results
There were no significant differences in age nor sex
between students participating in Stage 1 (n = 1385)
and Stage 2 (n = 807). Likewise, the 707 students
included in the analysis did not differ by age, sex, or
subjective SES from students who were excluded from
the analysis due to missing data (n = 100). Mean age
was 20.2 years (standard deviation [SD] 1.6).
Medical students had a higher mean DAS score
than dental students (8.81, SD 3.23 vs. 6.73, SD 2.36;
p < 0.001). The prevalence of high DA (DAS ≥13) was
13.7% and 2.2% in medical and dental students,
respectively (p < 0.001) (Figure 1). Compared to den-
tal students, medical students were older (44.8% vs.
35.4% in the age group of 21–25 years; p = 0.013),
were more often eligible for free education (87.9% vs.
67.7%; p < 0.001), and reported a university mother’s
education less often (50.2% vs. 58.9%; p = 0.023). In
medical students, women had a higher mean DAS
score than men, whereas students from urban areas,
those with higher subjective SES, and those whose
mothers had a university education had a lower
mean DAS score. There were no differences in DAS
score among medical students in different age groups
or among those who were and were not eligible for
free education. In dental students, no statistically sig-
nificant differences in DAS score were observed across
all socio-demographic and socioeconomic characteris-
tics considered (Table 1).
When looking at oral health behaviour, differences
were found between medical and dental students who
reported regular dental visits (77.5% vs. 84.9%; p < 0.001),
brushed their teeth twice a day or more (75.4% vs. 86.7%;
p < 0.001), skipped tooth-brushing (37.9% vs. 28.1%;
p = 0.007) and used a toothpaste with fluoride (40.3%
vs. 56.5%; p < 0.001). Both medical and dental students
who reported regular dental visits had a lower DAS score
compared to those who reported irregular dental visits.
No differences in DAS score were found between cate-
gories of tooth-brushing, skipping tooth-brushing and
using toothpaste with fluoride (Table 2).
Compared to dental students, medical students more
often reported poor oral health, experienced pain in
their mouths and experienced gum bleeding during
tooth-brushing (45.3% vs. 25.6%, p < 0.001; 53.3% vs.
34.0%, p < 0.001; 47.9% vs. 36.5%, p = 0.003, respec-
tively). Medical students who reported poor general
health had a higher DAS score compared to those who
reported good general health, while there were no dif-
ferences in dental students. No statistically significant
differences in DAS score were observed between cate-
gories of self-assessed psychological health, coping with
different aspects of life, and experiencing gum bleeding
during tooth-brushing. Both medical and dental students
who reported poor oral health or who had experienced
pain in their mouths had higher DAS scores (Table 3).
The mean DMFT index was 7.78 (SD 4.54) and 7.31
(SD 4.34) in medical and dental students, respectively.
Dental students had less DT compared to medical
students (0.49 vs. 0.68; p = 0.020), but no differences
were found in the number of MT, FT or the DMFT
index. FT constituted the main fraction of dental caries
experience in both medical (89.6%) and dental (91.7%)
students. The OHI-S and GI were higher in medical
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than in dental students, (1.21 (SD 0.53) vs. 1.01 (SD
0.49), p < 0.001 and 0.32 (SD 0.25) vs. 0.22 (SD 0.22),
p < 0.001, respectively). In the univariable Poisson
regression, the number of MT in both groups of stu-
dents, the number of DT in dental students and GI in
medical students were positively associated with DAS
score. For instance, every one-unit increase in MT led
to a 16% increase in DAS score in dental students. No
differences in DAS score by number of FT, DMFT index
or OHI-S were found in medical or in dental students
(Table 4).
The variables which remained in the multivariable
Poisson analysis with DAS score as the dependent vari-
able showed that a poor self-assessed oral health, lower
mother’s education and sex (females) were associated
with higher DAS score in medical students. For instance,
medical students who reported poor oral health had an
adjusted DAS score that was 1.15 (95% CI: 1.08–1.23)
times higher than that found in those with good self-
assessed oral health. In dental students, being female,
reporting irregular dental visits and infrequent tooth-
brushing, having experienced pain in one’s mouth or
Figure 1. Distribution of the Dental Anxiety Scale (DAS) score in medical students (n = 422) and dental students (n = 285).
Table 1. Socio-demographic and socioeconomic characteristics associated with dental anxiety among medical and dental students
in Arkhangelsk, Russia.






Age group (years) 0.470 0.382
18–20 233 8.67 (3.13) 184 6.85 (2.50)
21–25 189 8.97 (3.34) 101 6.50 (2.08)
Sex 0.005 0.091
Male 97 8.04 (3.01) 81 6.31 (2.09)
Female 325 9.04 (3.26) 204 6.89 (2.44)
Place of childhood residence 0.019 0.729
Urban 304 8.62 (3.29) 202 6.72 (2.30)
Rural 118 9.29 (3.01) 83 6.73 (2.52)
Eligible for free education 0.764 0.114
Yes 371 8.82 (3.22) 193 6.84 (2.31)
No 51 8.71 (3.30) 92 6.48 (2.46)
Subjective SES 0.030 0.868
Less than 6.0 146 9.21 (3.17) 93 6.73 (2.46)
6.0 and more 276 8.59 (3.24) 192 6.72 (2.32)
Mother’s education <0.001 0.854
<University 210 9.39 (3.25) 117 6.74 (2.40)
University 212 8.23 (3.10) 168 6.71 (2.34)
DAS: Dental Anxiety Scale; SD: Standard Deviation; SES: socioeconomic status.
*p from the Mann-Whitney U test.
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having a higher number of MT due to caries were
independently associated with a higher mean DAS
score. All variables in the final models explained 12.7%
of the variation in the response variable in both medical
and dental students (Table 5).
Discussion
The present study found that both the prevalence of
high DA and mean DAS score were higher in medical
than in dental students of the NSMU. In medical stu-
dents, DAS score was positively associated with sex
(females), lower mother’s education and poor self-
assessed oral health. In dental students, sex, irregular
dental visits, infrequent tooth-brushing, experienced
pain in mouth and a higher number of MT due to caries
were found to be significant factors associated with
higher DA.
Researchers have used global questions [19], different
scales [15,16,24,26] or different DAS score cut-offs to
assess DA [21], which may complicate the comparability
of these studies with our results. The DAS and MDAS are
the most frequently used tools to measure DA in univer-
sity students. The MDAS includes one additional question
about anxiety of dental injection, while the other four
questions are identical to those in the DAS. This item on
Table 3. Self-assessed general and oral health characteristics associated with dental anxiety among medical and dental students in
Arkhangelsk, Russia.






Self-assessed general health 0.016 0.150
Good 348 8.61 (3.11) 235 6.59 (2.20)
Poor 74 9.73 (3.59) 50 7.38 (2.94)
Self-assessed psychological health 0.986 0.381
Good 366 8.81 (3.24) 244 6.79 (2.40)
Poor 56 8.79 (3.16) 41 6.37 (2.10)
Coping with different aspects of life 0.213 0.670
Good 367 8.74 (3.22) 236 6.69 (2.32)
Poor 55 9.29 (3.24) 49 6.92 (2.57)
Self-assessed oral health <0.001 0.032
Good 231 8.14 (2.81) 212 6.51 (2.18)
Poor 191 9.62 (3.51) 73 7.34 (2.75)
Experienced pain in mouth 0.015 0.014
No 197 8.35 (2.94) 188 6.40 (2.04)
Yes 225 9.21 (3.41) 97 7.35 (2.78)
Experienced gum bleeding during tooth-brushing 0.089 0.192
No 220 8.59 (3.26) 181 6.57 (2.25)
Yes 202 9.04 (3.18) 104 6.99 (2.53)
DAS: Dental Anxiety Scale; SD: Standard Deviation.
*p from the Mann-Whitney U test.
Table 2. Oral health behavioural characteristics associated with dental anxiety among medical and dental students in Arkhangelsk,
Russia.






Regularity of dental visits 0.040 <0.001
Irregular 116 9.39 (3.43) 43 8.12 (2.91)
Regular 306 8.59 (3.12) 242 6.48 (2.16)
Tooth-brushing 0.112 0.061
<Twice a day 104 9.11 (2.89) 38 7.50 (2.74)
≥Twice a day 318 8.71 (3.33) 247 6.61 (2.28)
Skipping tooth-brushing 0.989 0.294
No 262 8.80 (3.24) 205 6.78 (2.27)
Yes 160 8.83 (3.22) 80 6.60 (2.58)
Toothpaste 0.659 0.314
Without fluoride/difficult to answer 252 8.77 (3.24) 124 6.81 (2.21)
With fluoride 170 8.87 (3.21) 161 6.66 (2.47)
DAS: Dental Anxiety Scale; SD: Standard Deviation.
*p from the Mann-Whitney U test.
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injection will probably also reflect general syringe phobia
among respondents and blend in with the total score. As
the distribution of any kind of phobia is unknown in the
young population of North-West Russia, we considered
the DAS to be the most appropriate measurement for the
present population of medical and dental students. In
addition, conversion tables can be used to compare our
findings with results of MDAS from other studies [36].
Nonetheless, levels of DA in our medical and dental
students were found to be lower [16,18,21,23] or compar-
able [15] with that reported in studies among other med-
ical or dental students.
In the present study, the dental students had a sig-
nificantly lower level of DA compared to the medical
students. This was expected and is in agreement with
results from other studies [16,17,21]. One obvious
explanation is that the level of knowledge about den-
tistry, severity of dental diseases and possible inconve-
nience while receiving dental treatment is higher
among dental students. They get more information
about DA during their training, they learn how to com-
municate with fearful dental patients and help them
cope with DA, which may result in a better understand-
ing of their own DA as well as help them cope with it.
Our findings may also indicate that the curriculum of
medical studies at the NSMU does not include enough
information on dental diseases and treatment.
Female students from both faculties showed higher
DAS scores than men, which is in line with previous
studies [16,19–22]. It has been postulated that women
are more susceptible to perceived threats or danger,
and that they may describe their fears more openly;
while men may be more emotionally stoic and hide
Table 5. Association between DAS score and independent variables in multivariable Poisson regression among medical and dental
students in Arkhangelsk, Russia.
Variables
Medical students (n = 422) Dental students (n = 285)
Adjusted
IRR (95% CI) p*
Adjusted
IRR (95% CI) p**
Sex 0.013 0.001
Male Reference Reference




Regularity of dental visits 0.057 0.001
Regular Reference Reference
Irregular 1.07 (1.00–1.15) 1.19 (1.07–1.32)
Tooth-brushing 0.007
≥Twice a day Reference
<Twice a day 1.17 (1.04–1.32)
Self-assessed general health 0.176
Good Reference
Poor 1.07 (0.97–1.19)
Self-assessed oral health <0.001
Good Reference
Poor 1.15 (1.08–1.23)
Experienced pain in mouth 0.163 0.031
No Reference Reference
Yes 1.05 (0.98–1.12) 1.09 (1.01–1.18)
DT 1.03 (0.99–1.08) 0.119
MT 1.13 (1.03–1.24) 0.007
GI 1.11 (0.97–1.27) 0.121
DAS: Dental Anxiety Scale; IRR: incidence rate ratio; CI: confidence interval; DT: Decayed Teeth; MT: Missing Teeth due to caries; GI: gingival index.
*p from the final multivariable Poisson regression with backward stepwise selection of variables; Cragg & Uhler’s R square = 12.7%; Experienced gum
bleeding during tooth-brushing, Simplified Oral Hygiene Index, DMFT index, Place of childhood residence, Tooth-brushing, Self-assessed general health,
Missing teeth due to caries, Decayed teeth, Subjective socioeconomic status were removed from the final model;
**p from the final multivariable Poisson regression with backward stepwise selection of variables; Cragg & Uhler’s R square = 12.7%; Experienced gum
bleeding during tooth-brushing, Self-assessed oral health, Eligible for free education were removed from the final model.
Table 4. Clinical oral health status in association with dental
anxiety among medical and dental students in Arkhangelsk,
Russia.





DT 1.03 (1.00–1.06) 0.059 1.06 (1.01–1.11) 0.030
MT 1.10 (1.02–1.18) 0.013 1.16 (1.06–1.27) 0.001
FT 1.00 (0.99–1.01) 0.477 1.00 (0.99–1.01) 0.880
DMFT 1.01 (1.00–1.01) 0.104 1.01 (0.99–1.02) 0.319
OHI-S 1.05 (0.98–1.11) 0.152 0.97 (0.88–1.06) 0.463
GI 1.15 (1.01–1.31) 0.029 0.88 (0.71–1.08) 0.220
IRR: incidence rate ratio; CI: confidence interval; DAS: Dental Anxiety Scale;
DT: Decayed Teeth; MT: Missing Teeth due to caries; FT: Filled Teeth;
DMFT: Decayed Missing and Filled Permanent Teeth; OHI-S: Simplified
Oral Hygiene Index; GI: Gingival Index; SD: Standard Deviation.
*p from simple Poisson regression (DAS score is the dependent variable).
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their anxieties [37]. Nevertheless, some studies found
no sex differences [15,23,24] and mentioned cultural
characteristics as a possible explanation [24].
In medical students, mother’s education was asso-
ciated with DA both in univariable and multivariable
analysis: students whose mothers had a lower level of
education had higher DAS scores. We did not find any
comparable results from other studies of medical and
dental students; a similar association between education
and DA was found among adults in Iceland [12], while
differences in DA according to parents’ education level
were not statistically significant in 18-year-old Norwegian
students [38]. More educated parents, characterised by
high SES and less oral health problems, may maintain a
positive attitude towards dentists and dental treatment
indirectly, through their own experience [7]. Moreover, in
medical students a higher SES was associated with a
lower DA, although the association was statistically sig-
nificant only in the univariable analysis. In contrast, in
dental students, whose mothers were more educated
compared to medical students, we did not observe any
differences in DA according to level of mother’s educa-
tion. It also cannot be ruled out that dental students
base their attitudes on their own knowledge and experi-
ence, and less on any transferred skepticism.
Poor self-assessed oral health status was significantly
associated with higher DAS scores in medical students
in both univariable and multivariable analysis. In dental
students, we also found a similar association in univari-
able analysis, although after adjustment for other fac-
tors these differences were no longer significant. Poor
self-assessed oral health may reflect dental problems
students may have, which in turn may result in DA.
This corresponds to findings from other studies [8,9].
Our study has shown that irregular dental visits is a
significant predictor of higher DA, which is in line with
previous studies [22,25]. In addition, less frequent tooth-
brushing was associated with a higher DAS score, which
was also reported in previous studies of undergraduate
students [19]. In agreement with prior studies [10], our
study did not support the hypothesis that students who
avoid dental visits develop good oral health habits on
their own. Nevertheless, we did not find any differences
in DA based on high-risk behaviours like skipping tooth-
brushing or using toothpaste without fluoride.
Interestingly, dental visits and frequency of tooth-brush-
ing remained as statistically significant in the final multi-
variable model for dental students only. We did not find
obvious explanations for these results, although one may
speculate that proximity to scientific knowledge on good
dental health, and resultant differences in oral health
behaviour between medical and dental students, might
partly explain these findings.
When data from clinical dental examinations were
considered, a higher number of DT in dental students
and MT in medical and dental students were associated
with a higher DAS score, but after adjustment, only MT
remained as a significant predictor of DAS score in the
multivariable model in dental students. Moreover, having
experienced pain in the mouth was an independent sig-
nificant factor of a higher DA in dental students. The
model of the vicious cycle of dental fear, postulated by
Armfield et al. in 2007, hypothesised that “people with
high dental fear are more likely to delay treatment, lead-
ing to more extensive dental problems and symptomatic
visiting patterns which feed back into the maintenance or
exacerbation of existing dental fear” [9]. Although caus-
ality in the present study cannot be established, and we
only assessed factors associated with DA, one might
assume that our findings are in line with this model. We
cannot exclude the possibility that poor oral health habits
in combinationwith irregular dental visits may have led to
toothache and subsequent, painful tooth extractions. On
the other hand, our sample is first and foremost charac-
terised by high FT values, but we did not find any differ-
ences in the DAS score by the number of FT in medical or
dental students. Nevertheless, DA in our study showed a
better association with components of DMFT (in our case,
MT due to caries) than with gingivitis. GI in medical stu-
dents was significantly associated with DA in univariable
analysis, but became an insignificant variable after adjust-
ment. Gum inflammation in young adults is usually
accompanied by gum bleeding only and is unlikely to
result in pain. In contrast, extraction of teeth due to caries
is more likely to be associated with inflammation and pain
than gum problems or even restorative treatment (F
component) that may lead to DA.
Given the relatively low prevalence of DA and high
frequency of regular dental visits observed in the pre-
sent study of medical and dental students at the NSMU,
one might speculate that DA is not an obvious explana-
tion of poor oral health in this population [29].
Nevertheless, our findings regarding factors associated
with DA agree with those of other international studies.
Taking into account the substantially lower level of DA
in dental students than in medical students and the
factors associated with DA in the two student groups
investigated, public health measures should be focus
on promoting dental literacy, increasing knowledge on
the prevention of dental diseases, and motivating good
oral health habits in young adults in North-West Russia.
Strengths of the study
This is the first study in North-West Russia to investigate DA
and factors associated with DA in young adults aged
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18–25 years. We applied Corah’s DAS, an instrument com-
monly used for adults [6,7], and the results provide evi-
dence of face and criterion validity for the DAS questions.
Good internal consistency for the DAS was also deter-
mined. Oral health status was assessed clinically and relia-
bility tests showed good consistency of the obtained
clinical data.
Limitations of the study
This is a cross-sectional study; thus, no causal relationships
in the association between DA and the factors studied or
trends in the prevalence of DA over time can be deter-
mined. Our study may be limited by the fact that only
university medical and dental students of the NSMU par-
ticipated in the study, which makes it challenging to
generalise our findings to the young Russian population
at large in North-West Russia. Moreover, our sample was
not balanced with respect to response from the two
student groups investigated, with a lower response rate
in medical students (57.6%) compared to dental students
(79.3%) in Stage 2. This may have led to an underestima-
tion of DA and oral health problems in medical students.
Although the DAS seems to have acceptable psycho-
metric properties in the Russian version, a more thorough
testing of the instrument’s reliability and validity is war-
ranted. Nevertheless, some researchers maintain that
Corah’s DAS does not consider the theoretical structure
of DA and that its response categories are not mutually
exclusive [6]. Only visual and tactilemethodswere applied
during the dental examination, no radiographs were
taken, which could lead to an underestimation of dental
caries. Information on oral health behaviours, SES, general
health and psychological health in the present study was
self-reported; thus, the possibility of social desirability bias
due to under- or over-reporting cannot be ruled out.
Conclusions
In general, medical and dental students at the NSMU have
a lower prevalence of high DA and lower DAS scores, as
measured with the translated Russian version of Corah’s
DAS, than most other medical and dental students. Level
of DA was higher in medical than in dental students. DAS
score in medical students was positively associated with
sex (females), lower mother’s education and poor self-
assessed oral health. In dental students, being female,
irregular dental visits, infrequent tooth-brushing, experi-
enced pain in themouth and a higher number of MTwere
found to be significant, independent factors associated
with higher DA. Public health measures should be focus
on promoting dental literacy, increasing knowledge on
the prevention of dental diseases and motivating good
oral health habits in young adults in North-West Russia.
Acknowledgments
The authors thank UiT The Arctic University of Norway for
financial support; the Norwegian Barents Secretariat and the
Barents Plus for travelling funds; the administration of the
NSMU for help in organising the data collection; all students
who participated in the study; and Vitalina Yureva, Valentina
Lisaya, Elena Latuhina and Valentina Chernysheva for assis-
tance during field work and dataset development. We would
like to thank Trudy Perdrix-Thoma at Professional Standards
Editing, Inc. for her excellent English language editing.
Authors’ contributions
SND and TAT created the study concept, design and methodol-
ogy. SND carried out data collection and data entry. TB and TAT
supervised data collection and data entry. SND, TB and TAT
analysed and interpreted the data. SND, TB and TAT drafted,
critically reviewed, commented on and revised the manuscript.
All authors read and approved the final manuscript.
Disclosure statement
The authors report no conflicts of interest.
Funding
This work was supported by ARKTROPP, Department of
Community Medicine, UiT The Arctic University of Norway.
The publication charges for this article have been funded by
a grant from the publication fund of UiT The Arctic University
of Norway;Publication fund of UiT The Arctic University of
Norway [Account 6821, department 450000, project 551011,
VAT code 8U];
ORCID
Sergei N. Drachev http://orcid.org/0000-0002-1548-690X
References
[1] Cianetti S, Lombardo G, Lupatelli E, et al. Dental fear/
anxiety among children and adolescents. A systematic
review. Eur J Paediatr Dent. 2017;18:121–130.
[2] Klingberg G, Broberg AG. Dental fear/anxiety and dental
behaviour management problems in children and ado-
lescents: a review of prevalence and concomitant psy-
chological factors. Int J Paediatr Dent. 2007;17:391–406.
[3] Corah NL. Development of a dental anxiety scale. J Dent
Res. 1969;48:596.
[4] Humphris GM, Morrison T, Lindsay SJ. The modified den-
tal anxiety scale: validation and UK norms. Community
Dent Health. 1995;12:143–150.
INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 9
[5] Kleinknecht RA, Klepac RK, Alexander LD. Origins and
characteristics of fear of dentistry. J Am Dent Assoc.
1973;86:842–848.
[6] Armfield JM. How do we measure dental fear and what
are we measuring anyway? Oral Health Prev Dent.
2010;8:107–115.
[7] Beaton L, Freeman R, Humphris G. Why are people afraid
of the dentist? Observations and explanations. Med Princ
Pract. 2014;23:295–301.
[8] Svensson L, Hakeberg M, Boman UW. Dental anxiety,
concomitant factors and change in prevalence over 50
years. Community Dent Health. 2016;33:121–126.
[9] Armfield JM, Stewart JF, Spencer AJ. The vicious cycle of
dental fear: exploring the interplay between oral health,
service utilization and dental fear. BMC Oral Health.
2007;7:1.
[10] Schuller AA, Willumsen T, Holst D. Are there differences
in oral health and oral health behavior between indivi-
duals with high and low dental fear? Community Dent
Oral Epidemiol. 2003;31:116–121.
[11] Armfield JM, Slade GD, Spencer AJ. Dental fear and adult
oral health in Australia. Community Dent Oral Epidemiol.
2009;37:220–230.
[12] Ragnarsson E. Dental fear and anxiety in an adult Icelandic
population. Acta Odontol Scand. 1998;56:100–104.
[13] Liu Y, Huang X, Yan Y, et al. Dental fear and its possible
relationship with periodontal status in Chinese adults: a
preliminary study. BMC Oral Health. 2015;15:18.
[14] Locker D, Poulton R, Thomson WM. Psychological disor-
ders and dental anxiety in a young adult population.
Community Dent Oral Epidemiol. 2001;29:456–463.
[15] Storjord HP, Teodorsen MM, Bergdahl J, et al. Dental
anxiety: a comparison of students of dentistry, biology,
and psychology. J Multidiscip Healthc. 2014;7:413–418.
[16] Al-Omari WM, Al-Omiri MK. Dental anxiety among uni-
versity students and its correlation with their field of
study. J Appl Oral Sci. 2009;17:199–203.
[17] Gunjal S, Pateel DGS, Parkar S. Dental Anxiety among
medical and paramedical undergraduate students of
Malaysia. Int J Dent. 2017;2017:5.
[18] Peretz B, Mann J. Dental anxiety among Israeli dental
students: a 4-year longitudinal study. Eur J Dent Educ.
2000;4:133–137.
[19] Pohjola V, Rekola A, Kunttu K, et al. Association between
dental fear and oral health habits and treatment need
among University students in Finland: a national study.
BMC Oral Health. 2016;16:26.
[20] Sghaireen MG, Zwiri AM, Alzoubi IA, et al. Anxiety due to
dental treatment and procedures among university stu-
dents and its correlation with their gender and field of
study. Int J Dent. 2013;2013:647436.
[21] Abu Hantash RO, Abu Younis MH, Aker MM. Dental anxi-
ety and fear among medical field students at Al Quds
University. Br J Med Med Res. 2014;4(12):2312–2321.
[22] Quteish Taani DS. Dental anxiety and regularity of dental
attendance in younger adults. J Oral Rehabil.
2002;29:604–608.
[23] Kirova DG. Dental anxiety among dental students. J
Imab. 2011;17:137–139.
[24] Hawamdeh S, Awad M. Dental anxiety: prevalence and
associated factors. Eur J Gen Dentistry. 2013;2:270–273.
[25] Jankovic SM, Aleksic D, Bahtijari Z, et al. Risk factors for
severe dental anxiety among medical students.
Vojnosanit Pregl. 2014;71:16–21.
[26] Hakim H, Razak IA. Dental fear among medical and den-
tal undergraduates. The Scientific World Journal.
2014;2014:747508.
[27] Ushmanova TN, Obraztsov UL. Oral health of population
in North-West of Russia. Arkhangelsk: Northern State
Medical University; 2001. (Russian).
[28] Bergius M, Berggren U, Bogdanov O, et al. Dental anxiety
among adolescents in St. Petersburg, Russia. Eur J Oral
Sci. 1997;105:117–122.
[29] Drachev SN, Brenn T, Trovik TA. Dental caries experience
and determinants in young adults of the Northern State
Medical University, Arkhangelsk, North-West Russia: a
cross-sectional study. BMC Oral Health. 2017;17:136.
[30] The MacArthur Scale of Subjective Social Status. [cited
2017 Jul 30]. Available from: http://www.macses.ucsf.
edu/research/psychosocial/subjective.php
[31] Corah NL, Gale EN, Illig SJ. Assessment of a dental anxiety
scale. J Am Dent Assoc. 1978;97:816–819.
[32] Streiner DL, Norman GR. Health measurement scales: a
practical guide to their development and use. 2nd ed.
Oxford: Oxford University Press; 1998.
[33] World Health Organization. Oral health surveys: basic
methods. 5th ed. Geneva: World Health Organization; 2013.
[34] Greene JC, Vermillion JR. The simplified oral hygiene
index. J Am Dent Assoc. 1964;68:7–13.
[35] Loe H, Silness J. Periodontal disease in pregnancy. I.
Prevalence and severity. Acta Odontol Scand.
1963;21:533–551.
[36] Freeman R, Clarke HM, Humphris GM. Conversion tables
for the corah and modified dental anxiety scales.
Community Dent Health. 2007;24:49–54.
[37] Tolvanen M, Hagqvist O, Luoto A, et al. Changes over
time in adult dental fear and correlation to depression
and anxiety: a cohort study of pregnant mothers and
fathers. Eur J Oral Sci. 2013;121:264–269.
[38] Skaret E, Raadal M, Berg E, et al. Dental anxiety among
18-yr-olds in Norway. Prevalence and related factors. Eur
J Oral Sci. 1998;106:835–843.
10 S. N. DRACHEV ET AL.
